The antihypertensive drug propranolol enhances LDL catabolism and alters cholesterol metabolism in human cultured fibroblasts.
The effects of 3 beta-blockers with different pharmacological properties (non-selective: propranolol; beta 1-selective: metoprolol; and with intrinsic sympathomimetic activity: pindolol) were comparatively studied on LDL and lipid metabolism in human fibroblasts. At 10(-4) M, propranolol increased low density lipoprotein binding, uptake and degradation by 1.5-, 2.2- and 1.8-fold, respectively, whereas metoprolol and pindolol had no effect. This effect of propranolol is mainly due to an increase in LDL receptor number. Propranolol also enhanced sterol, triacylglycerol, fatty acid and phospholipid synthesis by 2-3-fold from sodium acetate. Cholesterol esterification by oleic acid was significantly and specifically decreased 4-fold by propranolol. Metoprolol and pindolol affect neither sterol synthesis nor cholesterol esterification. Pretreatment of cultured fibroblasts with propranolol induced an increase in hydroxymethyl-glutaryl-coenzyme A reductase activity and a decrease in acyl-coenzyme A: cholesterol-O-acyltransferase (ACAT) activity. Propranolol inhibited the induction of ACAT activity by exogenous cholesterol. Preincubation of a cell-free extract with propranolol also induced inhibition of ACAT activity. Propranolol decreased the cholesteryl ester content of cultured cells. These effects of propranolol on LDL and cholesterol metabolism might be related to the amphiphilic properties of the drug and suggest an effect on the cholesterol intracellular traffic. The decrease in cholesterol esterification and in the cholesteryl ester cellular level induced by propranolol may be involved in its antagonizing effect on experimental atherogenesis.